Effects of two combinations of cryoprotectants on the in vitro developmental capacity of vitrified immature porcine oocytes.
This study evaluated two cryoprotectant (CPA) combinations, ethylene glycol (EG) + DMSO and EG + propylene glycol (PG), used for the vitrification of germinal vesicle (GV) porcine oocytes. In experiment 1, the equilibration of GV with the two CPA combinations increased (P < 0.05) the percentage of oocytes that degenerated after IVM (18.1 ± 2.3% and 19.4 ± 2.6% for EG + DMSO and EG + PG groups, respectively) compared with control oocytes (7.6 ± 1.3%). However, CPAs did not affect the fertilization or developmental parameters of the embryos. In experiment 2, the percentages of live vitrified-warmed GV oocytes at 2 hours after warming (EG + DMSO: 67.0 ± 2.3% and EG + PG: 57.6 ± 2.3%) were lower than those of fresh control GV oocytes (97.3 ± 0.7%). The percentage of degenerated oocytes after IVM was higher (P < 0.001) in vitrified-warmed oocytes (EG + DMSO: 59.8 ± 2.3% and EG + PG: 56.2 ± 2.6%) than in the control (1.6 ± 1.3). Fertilization efficiency was higher (P < 0.05) in the EG + PG (39.6 ± 2.4%) and control (42.0 ± 2.2%) groups than in the EG + DMSO (26.3 ± 7.7%) group. The cleavage and blastocyst formation rates of the EG + DMSO (25.9 ± 3.5% and 6.6 ± 2.5%, respectively) and EG + PG (20.2 ± 5.4% and 4.7 ± 1.6%, respectively) vitrification groups were lower (P < 0.001) than those observed in the control oocytes (53.4 ± 2.7% and 31.9 ± 1.7%, respectively). In conclusion, in the absence of vitrification, the toxic effects of both CPA combinations on the GV oocytes were minimal. Vitrification resulted in important losses in viability at each step of the in vitro embryo production procedure. However, the surviving oocytes were able to mature and be fertilized, although the fertilization efficiency in the EG + DMSO group was lower. Blastocysts formation was similar for both CPA combinations.